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TMTHF CLAIMS: , V , • 

This listing of claims replaces all prior versions, axid Ustings, of the daxms m the 

application: 

1. (Original) A method of fonning a semiconductor microstructuie. the method 

comprising: 

positioning a substrate in a process chamber; 

flowing a process gas comprising an oxygen-containing gas in the process chamber. 

forming an oxide layer on the subslxaie. the layer being formed in a self-limiting 
oxidation process, wherein the partial pressure of the oxygen-containmg gas in the process 
chamber is less than about 50 ToiT. 

2. (Original) The meAod according to claim 1. wherein the thickness of the oxide 

layer is less than about ISA. 

3. (Original) The method according to claim 1. wherein the thickness of the oxide 
layer is less than about 10 A. 

4. (Original) m method according to claim 1. wherein the thickness uniformity of 
the oxide layer varies less than about 1 A over the substrate. 

5. (Original) The method according to claim 1, v^rein the substmte diameter is 

greater than about 195 mm. 

6. (Original) The method according to claim 1, wherein the partial pressure of the 
oxygen-containing gas is less than about 40 Toir. 

7. (Original) The method according to claim 1. wherein the oxygen-containmg gas 
comprises Oz- 
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8. (Original) The method accordu^ to claim 7, wherein the process gas further 
comprises N2- 

9. (Original) The method according to claim 8, wherein the N2:Oz flow ratio is about 
3:1. 

10. (Original) The method according to claim 1, wherein the process gas furttier 
comprises an inert gas. 

11. (Original) The method according to claim 10, wherein the inert gas comprises at 
least one of Ar, He, Ne, Kr. Xe, and N2. 

12. (Original) The method according to claim 1, wherein the substrate tempemture is 
between about 500**C and about 1000"*C. 

13. ' (Original) The method according to claun 1, wherein the substrate temperature is 
about 700^*0. 

14. (Original) The method according to claim 1, wherein the substrate comprises Si 
and the oxide layer comprises SiOi. 

15. (Original) The method according to claim 1, wherein the process chamber 
pressure is less than atmospheric pressure, 

16. (Original) The method according to claim 15, wherein the process chamber 
pressure is less than about 50 Torr. 

17. (Original) A method of forming a semiconductor microstructure, the method 
comprising: 

positioning a substrate containing an initial dielectric layer in a process chamber; 
flowing a process gas comprising an oxygen-containing gas in the process chamber; 

and 
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foxn^ing an oxide lay. with high thickness ^fonuixy, the oxide laye. beix^ fo^ed 
^^.ef^e Lai dielectric layer and the substrate in a self-U^iting oxidation pro^^s. 
r::r:pa.alpress.eo.theoxy.en^ntai^S^ 
about 50 ToTT. 

rA^^a tn Claim 17 wherein the initial dielectric layer 
io /TwioiTian The method according to ciaun i/, ^'^^ 

layer. 

, ^ ^i^rr riaim 18 wherein the oxide layer comprises 

19. (Original) The method according to claim lis, wnerc 

SiOj. 

20. (OngW) The mct^d according 18. «b™h.oxy»i«d.l««o»m,.ri»s 

SiOxNy. 

... (Origtaal) The=,«hMaccordi.g.oclaiml8.™h«ta«»ni«d=l.,«ccn.pri«s 

silicon nitride, 

^ (Origi^) T,«m«hodacco,.iBS»cIaiml8.«h«ein*ehiSb..tay«cc,npri«s 
„ leM, one of HfO=. ZtO, , T.2O5, r.O,. AhOj. and HfSiO. 

23. (Origin) The m=U>od according .0 .lata. 17. «l»ci> *. p.o«,s cb.«b« 
pressure is less than about 40 Toir. 

24. (Origi.^) Tl«»xe*odac^rding.ocUin.l7.»her*.*aox™»-co«.taingga, 

comprises Oi- 

25. COriginal) lie «ed.«. according » clata 24, »be«in proccas gas 

comprises N2. 

26. COriginal) 11. ma.bcd according «> claim «h«ei« *e process gaa f«« 

comprises an inert gas. 



PAGE 7/14 * RCVD AT im05 5:59:50 PM [Eastern Standard Time] ' SVRiUSPTO^FXV^^^^ 



• 01-t€-05 17:58 Front-Pi 1 1 sbury Winthrop LLP 703-905-2500 T-728 P. 008/014 F-123 

O'MEARA et aL - 1 0/630^69 - Atty. Dkt No. 071 469/0303535 

27. (Original) Hie method according to claim 26, wherein the inert gas comprises at 
least one of Ar, He, Ne, Kr, Xc, and Ni. 

28. (Original) The method according to claim 17, wherein the substrate temperature 
is between about 500* C and about 1000'' C. 

29. (Original) The method according to claim 17, wherein the substrate temperature 
is about 700'*C. 

30. (Original) The method according to claim 17, wherein the process chamber 
pressure is less than atmospheric pressure. 

31. (Original) The method according to claim 17, wherein the process chamber 
pressure is less than about 50 Torr. 

32. (Withdrawn) A microstructure comprising: 
a substrate; 

an oxide layer, the oxide layer being formed in a self-limiting oxidation process in a 
process chamber, wherein the partial pressure of an oxygen-containing gas in process 
chamber is less than about 50 Torr, 

33. (Withdrawn) The microstructuie according to claim 32, wherein a thickness of the 
oxide layer is less than about 15 A. 

34. (Withdrawn) The microstructure according to claim 32, wherein a thickness of the 
oxide layer is less than about lOA. 

35. (Withdrawn) The microstructure according to claim 32, wherein the microstructure 
fiirther comprises a high-k layer on the oxide layer; and 

an electrode layer on the high-k layer. 

36. (Withdrawn) The microstructure according to claim 35, wherein the high-k layer 
comprises at least one of Hf02, Zr02 , TaiOs, Ti02, AliOj, and HfSiO. 
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37 (Withdravm) Hie microstructure according to claim 35. v*erein the electrode layer 
comprises at least one of W, M TaN, TaSiN. HfN, HfSiN. TiN. TiSiN, Re, Ru. and S^Ge. 

38. (Withdrawn) A microstnicture comprising: 
a substrate; 

an initial dielectric layer; 

„ oxide Uyer, the oxide Uyer being fenned l«tv«=n the irilW <li=le=«c Uy«r «rf the 
s^s«ate in a self-limiting oxidation process. »t««i. *• 
containing gas is less than about 50 Toir. 

39. (Withdra^vn) ^ microstructure according to claim 38. wherein a thickness of the 
oxide layer is less than about 15 A. 

40. (Withdrawn) The xnicrostructure according to claim 38. v^hcrein a thickne^ of Ae 
initial dielectric layer is less than about 10 A. 

41 (Withdrawn) The microstructure according to cl^ 38, ^.herein the initial dielectric 
layer comprises at least one ofan oxide layer.anoxynitridclayer,annitride layer. 

k layer. 

42. (Withdra^vn) Tlie microstructure according to claim 38. >vherein the nitride layer 
comprises silicon nitride. 

- ^ <.^^r.»ii«(T tn claim 38 wherein the initial dielectric 

43. (Withdrawn) The microstructure accordmg to ciami wnc 

layer is formed in a self-limiting oxidation process. 

^^^^Air>,T to claim 38 the microstructure furthK 

44. (Withdrawn) The microstructure accordmg to ciaraj 

comprising a high-k layer on the initial dielectric layer; and 
an electrode layer on the high-k layer. 

45 (Withdrawn) The microstructure according to daim 44. wherein the high-k layer 
comprises at lea.t one of HfO., ZrCh . Ta205. TiO.. Al^O,. and HfSlO 

-6- 

PAGE 9114 ' RCVD AT 1I1SI20IIS 5:59:511 PM [Eastern Standard Time] ' SVR:USPT0{FXRF-1/3 ' DNIS:8729306 ' CSID:703 90S 2500' DURATION M:03-26 



Ol-ia-05 17:59 Froni-PI I Isbury Kflnthrop LLP 703-905-2500 T-728 P. 010/014 F-123 

O'MEARA «t aL - 10/630,969 - Atty. Dkt No- 071469/0303535 



46. (Withdrawn) The microstructure according to claim 45, wherein the electrode layer 
comprises at least one of W, Al, TaN, TaSiN, HfN, HfSiN, TiN, TiSiN, Re, Ru, and SiGe. 

47. (Withdrawn) A processing system comprising: 
a process chamber; 

a gas injection system configured to introduce a process gas in the process chamber, 
wherein the process gas comprises an oxygen-contaming gas; 

a substrate holder, the substrate holder exposes a substrate to the process gas in the 
process chamber, wherem an oxide layer is formed on the substrate in a self-limiting process, 
wherein the partial pleasure of an oxygen-containing gas in the process chamber is less than 
about 50 Torr; and 

a controller that controls the processing system. 

48. (Withdrawn) TToe processing system according to claim 47, wherein process cha^ 
comprises a batch type process chamber. 

49. (Withdrawn) The processing system according to claun 47, wherein process chamber 
comprises a single wafer process chamber, 

50. (Withdrawn) The processing system according to claim 47. fiffther comprising a 
process monitoring system and a pumping system. 

51. (Withdrawn) The processing system according to claim 47, wherein the substrate 
comprises Si and the oxide layer comprises SiOi. 

52. (Withdrawn) The processing system according to claim 47, wherein the substrate 
further comprises an initial dielectric layer. 

53. (Withdrawn) The processing system according to claim 52, wherein the oxide layer 
is formed between the initial dielectric layer and the substrate. 
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54 (Withdrawn) The processing chan^ber according to claim 47, the substrate 

holder is adapted to hold substrates having a diameter greater than about 195 mm. 
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